A retrospective study was undertaken to elucidate the changes of acid-base balance following general surgery. 2843 samples of arterial blood gas and pH determinations were obtained from 418 surgical patients before and after the operation. Before the operation, the incidence of acid-base disturbance was low, 79.5% of 190 determinations being normal in acid-base balance. During the postoperative period, metabolic alkalosis was the most common acid-base dis turbance as has been observed in 39.5% of 2248 determinations, while respiratory alkalosis was less frequent, occurring in 13.3%. The incidences of other abnor malities were low before and after the operation except for a transient increase in metabolic acidosis on the day of operation. After the operation, metabolic alkalolosis was found most frequently, occurring in 47.5% of 1305 determinations during the first to seventh postoperative days, whereas an increase in respiratory alkalolosis was not clearly seen during this period. Metabolic alkalosis seemed to take a transient increase with the highest incidence being 60.1% on the fourth postoperative day. Further prospective controlled study is required to elucidate the incidence and the development of mechanism of postoperative metabolic alkalosis.
INTRODUCTION
The incidences of the each type of acid-base disturbance during the postoperative period are indicated in Table 2 . On the day of operation, there was a transient increase in the incidence of metabolic acidosis up to 8.5%, while the incidences of the other acid-base abnormalities were essentially unchanged from the preoperative figure. During the first to seventh postoperative days, metabolic alkalosis was seen more frequently, as observed in 47.5% of 1,305 determinations. After the seventh postoperative day, metabolic alkalosis still remained to be the most common acid-base disturbance oc curring in 35.1% of 228 determinations during the eighth to fourteenth postoperative days and 36.6% of 481 determinations after the fourteenth postoperative day, while respiratory alkalosis showed a gradual increase to 27.2% during the period. Table 2 Changes of each acid-base disturbance during postoperative period
The incidence of the six major acid-base disturbances during the postoperative days (0 through seven) was assessed on daily basis (Fig. 1) . The incidence of metabolic alkalosis increased on the first postoperative day, reaching 58.1% on the third post operative day and levelled off thereafter, the peak being 60.1% observed on the fourth postoperative day. The incidence of respiratory alkalosis did not show significant altera tion in this period. The daily changes of mean arterial pH, PCO2 , bicarbonate and base excess values before the operation and during the postoperative days (0 through seven) are shown in Figure 2 . During the postoperative period, there was a gradual elevation of pH associated with an increase in bicarbonate concentration and base excess values . On the fifth postoperative day, mean pH elevated to 7 .50, while bicarbonate concentration and base excess increased to 30.0 mEq/L and 6.3 mEq/L , respectively. On the con trary, PCO2 was essentially unchanged through this period . On the other hand, some authers5,6 described that respiratory alkalosis had a greater incidence than meta bolic alkalosis after surgery. In our study, although the incidence of respiratory alkalosis showed a gradual increase following operation, it remained 13.3% of the total deter minations during the postoperative period.
Besides, an increase in respiratory alkalosis was not clearly observed until the seventh postoperative day. Metabolic acidosis which had ever been regarded as a serious clinical problem after operation, was extremely rare before and after the operation, except for a transient increase to 8.5% on the day of operation. Seldin and Rector12 classified the causes of metabolic alkalosis into four major categories as shown in Table 3 . In general, metabolic alkalosis seems to have many causes that complicatedly interfere in one another. Although some authors have pointed out the loss of acid from nasogastric suction or gastointestinal fistula,4.14,15 an excessive bicarbonate load2,5,13,14 and transient hyperaldosteronism16,17 as the etiologic factors in the development of postoperative metabolic alkalosis, they also have described that the etiology of metabolic alkalosis in many surgical patients has been still difficult to clarify. 
